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To learn more about this area, see this Wisconsin TWA Project Online! 
 
Find more about these waters, watersheds and projects on   
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Targeted Watershed Assessment Study Summary 
The Bear (Allouez Bay-Frontal Lake Superior) and Bluff Creek watersheds are located in 
northern Douglas County, Wisconsin (Figure 1).  A Targeted Watershed Assessment 
monitoring project was conducted there to analyze current conditions and to make 
recommendations for future management actions.  The most recent monitoring was 
conducted during 2018.  Previous monitoring data collected from several sites between 
2006 and 2013 was also compiled and reviewed.  Monitoring included fish surveys, fish 
habitat evaluations, macroinvertebrate sampling, water quality monitoring, and diatom 
monitoring.  The extent of monitoring varied between sites. 
 

About the Watershed  
In the Bluff Creek Watershed forest (48%) is the largest single land use followed by 
wetlands (35%).  In the Bear Creek Watershed, wetlands (53%) is the largest land use 
percent, followed by forest (15%), open water (12%) and urban (12%).  Undeveloped 
land uses (forest, wetlands, and open water) comprise the majority of both watersheds 
(78% for Bear Creek and 83% for Bluff Creek).  Grassland (pasture and hayfield) is the 
most widespread agricultural land use (9% for Bear Creek and 14% for Bluff Creek).  
 
Both watersheds are located in the Lake Superior Clay Plain ecoregion.  Clay rich soils in 
the Clay Plain have very low infiltration rates and high runoff rates.  This enhances 
export of nutrients and bacteria from land surfaces.  Streambank erosion is a major 
source of suspended sediment and turbidity to streams in this area.  Streams tend to be 
άŦƭŀǎƘȅέ ǿƛǘƘ ǾŜǊȅ ƭƻǿ ōŀǎŜ Ŧƭƻǿǎ ŘǳŜ ǘƻ ƭƛǘǘƭŜ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴǇǳǘΣ ŀƴŘ ǾŜǊȅ ƘƛƎƘ Ŧƭƻǿǎ ŘǳǊƛƴƎ 
runoff events.   
 
Bear and Bluff Creek drain into Allouez Bay, which is a large shallow, turbid bay in the Saint Louis River Estuary (SLRE).  The SLRE is part of a Great 
[ŀƪŜǎ !ǊŜŀ ƻŦ /ƻƴŎŜǊƴ ό!h/ύΦ  ¢ƘŜ !h/ Ƙŀǎ ƴƛƴŜ ōŜƴŜŦƛŎƛŀƭ ǳǎŜ ƛƳǇŀƛǊƳŜƴǘǎ ό.¦LΩǎύ ƭƛǎǘŜŘ ƛƴ ǘƘŜ wŜƳŜŘƛŀƭ !Ŏǘƛƻƴ tƭŀƴΦ  hƴŜ ƻŦ ǘƘŜ .¦LΩǎ ƛǎ 
ά9ȄŎŜǎǎƛǾŜ [ƻŀŘƛƴƎ ƻŦ {ŜŘƛƳŜƴǘǎ ŀƴŘ butrientsΦέ  Any potential reductions in sediment and nutrient sources in the Bear and Bluff Creek 
watersheds can contribute to the goals of the AOC.    
 

Biological Communities and Water Quality 
Fish communities showed all stream segments had warm transition (cool-water) thermal conditions.  Fifteen sites were warm transition 
headwaters and the two sites closest to the stream mouths were warm transition mainstems.  Some gamefish and panfish were present at the 
mainstem sites but were absent at all headwater sites.  The majority of fish at headwater sites were pioneer species which are adept at re-
colonizing stream segments with fluctuating habitat availability.  Fish index of biotic integrity ratings ranged from poor to excellent, with 16 of 21 
surveys rating fair or good.   
 
Qualitative fish habitat ratings from 17 sites all had ratings of fair or good.  Ratings were lowered mostly due to bank erosion and an abundance of 
sand or silt substrate.   Macroinvertebrate communities generally indicate good water quality and habitat conditions for macroinvertebrates.  
Nineteen of 21 samples had macroinvertebrate index of biotic integrity ratings of excellent (n=12) or good (n=7).  
 
.ŜŀǊ ŀƴŘ .ƭǳŦŦ /ǊŜŜƪǎ ŀǊŜ ƻƴ ²ƛǎŎƻƴǎƛƴΩǎ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎ ƭƛǎǘ ŘǳŜ ǘƻ ƘƛƎƘ ǘƻǘŀƭ ǇƘƻǎǇƘƻǊǳǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ό¢tΩǎύ.  The tributaries in these 
watersheds, including those with minimal subwatershed development,  were also found to have high ¢tΩǎ.  This suggests that the state stream TP 
standard  of 75 ug/l  may not be achievable or appropriate for Clay Plain streams.  Total suspended solids concentrations and turbidities are also 
high in these streams.  Sites with larger subwatershed areas have greater total stream channel length, higher flows,more potential for streambank 
erosion, and higher total suspended solids concentrations and turbidities.  Two monitoring sites downstream of areas with concentrations of 
livestock had relatively high nutrient concentrations.  9Φ Ŏƻƭƛ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ǿŜǊŜ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ŀƴŘ ŎƻǳƭŘƴΩǘ ōŜ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ƭŀƴŘ ǳǎŜǎΦ  hƴŜ 
undeveloped subwatershed with no human or livestock influence had relatively high stream E. coli concentrations, indicating wildlife sources of E. 
coli can be significant. 
 

Recommendations 
¶ The DNR should work with the Douglas County Land and Water Conservation Department to identify options for reducing phosphorus input 

to watershed streams. Any barnyards or locations with concentrated livestock in the watershed should be identified and assessed for 
potential application of runoff controls. 

¶ The DNR should work with the Douglas County Land and Water Conservation Department to identify options for reducing peak flows in the 
ǿŀǘŜǊǎƘŜŘ όά{ƭƻǿ ǘƘŜ Cƭƻǿέ ŜŦŦƻǊǘǎύΦ 

¶ Douglas County will be taking actions required by July 2000 revisions to the Wisconsin Plumbing Code.  Actions required include: an inventory 
of all private onsite wastewater systems, inspections of systems installed before July 2000, implementation of a maintenance tracking 
program.  

¶ Actions will be taken over a 3-year period, starting in the southern third of the County and working northward.  Systems in the Bear and Bluff 
Creek watersheds will be addressed in 2021.  

Figure 1. Bear (Allouez Bay-Frontal Lake 
Superior) and Bluff Creek Watersheds Location 
 

Lake Superior 

Allouez Bay  
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Wisconsin Water Quality Monitoring and Planning 
This Water Quality Management Plan was ŎǊŜŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ǎǘŀǘŜΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ Planning and Monitoring Programs. The plan reflects water 
quality program priorities and Water Resources Monitoring Strategy 2015-2020 and fulfills ²ƛǎŎƻƴǎƛƴΩǎ Areawide Water Quality Management Plan 
requirements under Section 208 of the Clean Water Act. Condition information and resource management recommendations support and guide 
program priorities for the planning area.   
 
This WQM Plan is approved by the Wisconsin DNR and is a formal update to Lake Superior Basin Areawide Water Quality Management Plan and 
²ƛǎŎƻƴǎƛƴΩǎ statewide Areawide Water Quality Management Plan (AWQM Plan). This plan will be forwarded to USEPA for certification as a formal 
update ǘƻ ²ƛǎŎƻƴǎƛƴΩǎ AWQM Plan. 
 
Craig Roesler, North District Water Quality Biologist    
Tom Aartila, North District Water Quality Field Supervisor     
Greg Searle, Water Quality Field Operations Director    
Timothy Asplund, Water Quality Monitoring Section Chief  
Adrian Stocks,  Bureau of Water Quality Director  

 
Basin/Watershed Partners  

 
Douglas County Land and Water Conservation Department  
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Abbreviations  
AEL: Aquatic Entomology Laboratory at UW ς Stevens Point: the primary laboratory for analysis of macroinvertebrate taxonomy in the State of 
Wisconsin. 
 
BMP: Best Management Practice.  A land management practice used to prevent or reduce nonpoint source pollution such as runoff, total 
suspended solids, or excess nutrients.  
 
DATCP: Wisconsin Department of Agriculture, Trade and Consumer Protection ς the state agency in partnership with DNR responsible for a 
variety of land and water related programs.  
 
DNR: Department of Natural Resources. Wisconsin Department of Natural Resources is an agency of the State of Wisconsin created to preserve, 
protect, manage, and support natural resources. 
 
END: Endangered Species - Wisconsin species designated as rare or unique due to proximity to the farthest extent of their natural range or due to 
anthropogenic deleterious impacts on the landscape or both. 
 
ERW: Exceptional Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ŜȄŎŜǇǘƛƻƴŀƭ ǉǳŀƭƛǘȅ ŀƴŘ ǿƘƛŎƘ Ƴŀȅ 
be provided a higher level of protection through various programs and processes.  
 
FHMD: Fisheries and Habitat Management Database ς or Fish Database ς ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ŦƛǎƘ ǘŀȄƻƴƻƳȅ ŀƴŘ ŀǳǘƻ-calculated metrics 
involving fish assemblage condition and related. 
 
FIBI: Fish Index of biological integrity (Fish IBI).  An Index of Biological Integrity (IBI) is a scientific tool used to gauge water condition based on 
biological data. Results indicate condition and provide insight into potential degradation sources. In Wisconsin, specific fish IBI tools are developed 
for specific natural communities. Biologists review and confirm the natural community to use the correct fish IBI tool.  
 
HUC: Hydrologic Unit Code.  A HUC is a code that represents nested hydrologic watersheds delineated by multiple agencies at the federal and 
state level including USGS, USFS, and Wisconsin DNR.  
 
MIBI: Macroinvertebrate Index of biological integrity.   In Wisconsin, the MIBI, or macroinvertebrate Index of biological integrity, was developed 
to assess macroinvertebrate community condition.  
 
Monitoring Seq. No.:  Monitoring Sequence Number refers to a unique identification code generated by the Surface Water Integrated Monitoring 
{ȅǎǘŜƳ ό{²La{ύΣ ǿƘƛŎƘ ƘƻƭŘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŘŀǘŀΦ 
 
MDM: Maximum Daily Averages ς maximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and related 
chemistry parameters to characterize water condition. 
 
NC: Natural Community.  A system of categorizing water based on inherent physical, hydrologic, and biological components. Streams and Lakes 
have uniquely derived systems that result in specific natural community designations for each lake and river segment in the state. These 
designations dictate the appropriate assessment tools which improves the condition result, reflecting detailed nuances reflecting the modeling 
and analysis work foundational to the assessment systems.  
 
mg/L: milligrams per liter - a volumetric measure typically used in chemistry analysis characterizations. 
 
NOAA: National Oceanic and Atmospheric Administration ς a federal agency responsible for water / aquatic related activities involve the open 
waters, seas and Great Lakes. 
 
ND: No detection ς a term used typically in analytical settings to identify when a parameter or chemical constituent was not present at levels 
higher than the limit of detection. 
 
NRCS: USDA Natural Resources Conservation Service - the federal agency providing local support and land management outreach work with 
landowners and partners such as state agencies. 
 
ORW: Outstanding Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ƻǳǘǎǘŀƴŘƛƴƎ ǉǳŀƭƛǘȅ ŀƴŘ ǿƘƛŎƘ 
may be provided a higher level of protection through various programs and processes.  
 
SC: Species of Special Concern- species designated as special concern due to proximity to the farthest extent of their natural range or due to 
anthropogenic deleterious impacts on the landscape, or both. 
 
SWIMS ID.:  Surface Water Integrated Monitoring System (SWIMS) identification number is the unique monitoring station identification number 
for the location of monitoring data.  
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TDP: Total Dissolved Phosphorus ς an analyzed chemistry parameter collected in aquatic systems positively correlated with excess productivity 
and eutrophication in Wisconsin waters.  
 
TMDL: Total Maximum Daily Load ς a technical report required for impaired waters Clean Water Act. TMDLs identify sources, sinks and 
impairments associated with the pollutant causing documented impairments. 
 
TP: Total Phosphorus - an analyzed chemical parameter collected in aquatic systems frequently positively correlated with excess productivity and 
ŜǳǘǊƻǇƘƛŎŀǘƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊǎΦ 
 
TWA:  Targeted Watershed Assessment.  A monitoring study design 
centered on catchments or watersheds that uses a blend of geometric 
study design and targeted site selection to gather baseline data and 
additional collection work for unique and site-specific concerns for 
complex environmental questions including effectiveness monitoring of 
management actions, evaluation surveys for site specific criteria or 
permits, protection projects, and generalized watershed planning studies. 
 
TSS: Total suspended solids ς an analyzed physical parameter collected in 
aquatic systems that is frequently positively correlated with excess 
productivity, reduced water clarity, reduced dissolved oxygen and 
degraded biological communities. 
 
WATERS ID.:  The Waterbody Assessment, Tracking, and Electronic 
Reporting System Identification Code.  The WATERS ID is a unique 
numerical sequence number assigned by the WATERS system, also known 
ŀǎ ά!ǎǎŜǎǎƳŜƴǘ ¦ƴƛǘ L5 ŎƻŘŜΦέ ¢Ƙƛǎ ŎƻŘŜ ƛǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǳƴƛǉǳŜ ǎǘǊŜŀƳ 
segments or lakes assessed and stored in the WATERS system. 
 
WBICΥ ²ŀǘŜǊ .ƻŘȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ /ƻŘŜΦ  ²5bwΩǎ uniqe identification 
codes assigned to water features in the state. The lines and information 
allow the user to execute spatial and tabular queries about the data, 
make maps, and perform flow analysis and network traces. 
  
WSLH: Wisconsin State Laboratory of Hygieneς ǘƘŜ ǎǘŀǘŜΩǎ ŎŜǊǘƛŦƛŜŘ 
laboratory that provides a wide range of analytical services including 
toxicology, chemistry, and data sharing. 
 
WQC: Water quality criteria ς ŀ ŎƻƳǇƻƴŜƴǘ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 
standards that provide numerical endpoints for specific chemical, 
physical, and biological constituents. 
 

 

 

Bear Creek at Highway 2/53, moderately low flow with exposed 
perched culvert. Photo by Craig Roesler, October 2018. 

Bluff Creek Bank Erosion Near City Limits Road. Photo by Craig Roesler, October 2018 
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WQM Plan Goals 
 The overall goal of this plan is to identify water quality conditions 
and work to improve and protect water quality in the  Bear and 
Bluff Creek Watersheds of the Lake Superior Basin. This Targeted 
Watershed Assessment project funded the collection of data to 
monitor chemistry, biological and habitat data for analyzing 
current conditions. This plan presents results, identifies concerns 
in the area found during the project, and presents 
recommendations to improve or protect water quality consistent 
with Clean Water Act guidelines and state water quality standards.  
 

Resources Overview  
Location and Size 
The Bluff Creek Watershed (HUC12 040103010502) has an area of 
50.6 km2 or 19.5 mi2 and drains to Allouez Bay (Figure 2).  The Bear 
Creek Watershed (Allouez Bay-Frontal Lake Superior) (HUC12 
040103010504) is 39.1 km2 or 15.1 mi2 and includes Allouez Bay.  
Both HUC12s are located with the St. Louis and Lower Nemadji 
River Watershed (Figure 2), all of which are are located in 
northern Douglas County.  
 

Land Use, Population 
Land use percentages from WiscLand2 (2016) for the Bluff Creek and the Bear Creek (Allouez 
Bay-Frontal Lake Superior) Watersheds are shown in Figures 3 and 4.  Distribution of land uses 
is shown in Figure 5.  In the Bluff Creek Watershed forest (48%) is the largest single land use 
followed by wetlands (35%); in the Bear Creek Watershed, wetlands (53%) is the largest land 
use percent, followed by forest (15%), open water (12%) and urban (12%).  Undeveloped land 
uses (forest, wetlands, and open water) comprise the majority of both watersheds (78% for 
Bear Creek and 83% for Bluff Creek).  Grassland (pasture and hayfield) is the most widespread 
agricultural land use (9% for Bear Creek and 14% for Bluff Creek).  

Figure 2. Bluff Creek Watershed and Allouez Bay- Frontal 
Lake Superior (Bear Creek) Watersheds and the larger St. 
Louis and Lower Nemadji River Watershed (LS01)  

Figure 3. Bluff Creek Watershed Land Use Percentages Figure 4. Bear Creek (Allouez Bay-Frontal Lake Superior) 
Watershed Land Use Percentages  
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The population of the Bluff Creek watershed is estimated at 681 people, based on the population density in the Town of Parkland. The 
population of the monitored portion of the Bear Creek watershed is estimated at 464 people.  There is an additional unestimated 
population in the Bear Creek watershed in the City of Superior on the southwest side of Allouez Bay.  However, none of the monitoring 
sites were influenced by this area.  The remainder of the City of Superior, with a total population of 27,244 (2010), is located immediately 
to the northwest of the two watersheds.  

Figure 5. Bear Creek (Allouez Bay-Frontal Lake Superior) and Bluff Creek Watersheds Land Use (WisLand2, 2016) 
 

Allouez           
Bay 

Lake Superior 
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Ecological Landscapes  

Both watersheds are located in the Lake Superior Clay Plain ecoregion (Figure 
6).  Clay rich soils in the Clay Plain have very low infiltration rates and high 
runoff potential.  This enhances export of nutrients and bacteria from land 
surfaces.       

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydrology 
Bear and Bluff Creeks flow into Allouez Bay, which is a large, shallow, turbid bay in the Saint Louis River Estuary (SLRE).  Allouez Bay flows 
into Lake Superior.  The SLRE is a Great Lakes Area of Concern (AOC). ¢ƘŜ !h/ Ƙŀǎ ƴƛƴŜ ōŜƴŜŦƛŎƛŀƭ ǳǎŜ ƛƳǇŀƛǊƳŜƴǘǎ ό.¦LΩǎύ ƭƛǎǘŜŘ ƛƴ ǘƘŜ 
wŜƳŜŘƛŀƭ !Ŏǘƛƻƴ tƭŀƴΦ  hƴŜ ƻŦ ǘƘŜ .¦LΩǎ ƛǎ ά9ȄŎŜǎǎƛǾŜ [ƻŀŘƛƴƎ ƻŦ {ŜŘƛƳŜƴǘǎ ŀƴŘ bǳǘǊƛŜƴǘǎέΦ  !ƴȅ potential reductions in sediment and 
nutrient sources in the Bear and Bluff Creek watersheds can contribute to the goals of the AOC.   The clay-rich soils result in άflashyέ 
stream flows with very high flows during runoff events 
and very low baseflows.  
 

Soils 
Soils in the watershed contain high amounts of clay and 
scattered subsurface bands of sand.  There is little 
infiltration of precipitation or snowmelt which results in 
little groundwater input to streams and high runoff rates.  
Land development that reduces vegetative cover further 
increases runoff rates.  Stream flows rise rapidly during 
runoff events.  The soils also have poor stability as stream 
banks.  Even fully vegetated stream banks are subject to 
slumping and severe erosion (see Bluff Creek photo, p. 7).   
 

Streambank erosion is a major source of suspended 
sediment and turbidity to streams in this area. 

Read more at Wisconsin DNR 

Figure 6. Bear and Bluff Creek Watersheds 
²ƛǎŎƻƴǎƛƴΩǎ 9ŎƻƭƻƎƛŎŀƭ [ŀƴŘǎŎŀǇŜǎ   

Bear Creek at Highway 2/53 during high flow, October 2017 

https://dnr.wi.gov/topic/landscapes/index.asp?mode=detail&Landscape=15































































